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Preliminary and Short Report
EFFECT OF MELATONIN ON MAMMALIAN EPIDERMAL MELANOCYTES*
RICHARD S. SNELL, M.D., PH.D.
Melatonin is a substance which can lighten the
color of frog's skin by causing the melanin gran-
ules within the dermal melanophores to aggregate
around the nuclei of these cells (1). It has been
found to be present in human pineal glands, in the
bovine hypothalamus and in peripheral nerves
(2). The isolation and structure of melatonin has
been fully described by Lerner, Case and Taka-
hashi (3). The injection of this hormone into a
human subject has been shown to have no effect
on the pigmentation of the skin (4). The present
report is a study of the effect of prolonged ad-
ministration of large doses of melatonin on me-
lanogenesis in the skin of the guinea pig.
MATERIALS AND METHODS
Thirty-six male guinea pigs weighing between
250 and 970 gm were used. They were divided into
three groups each consisting of 6 pure black and
6 pure red animals. The anterior abdominal wall
of each animal was shaved and a control biopsy
specimen of skin was removed from just below
the costal margin. Group 1 animals then received
0.1 mg of melatonint in gelatin subcutaneously
once daily for 4 weeks. Group 2 animals received
1 mg of melatonin per day and group 3, 10 mg of
melatonin per day for a similar period. Following
the treatment the animals were killed and a
second specimen was removed from the anterior
abdominal wall. The skin specimens were then
processed under identical conditions and treated
with the dopa reagent as described previously(Snell (5)). The greater part of each skin sheet
was mounted in Permount; the remainder was
embedded in paraffin and vertical sections 6 p
thick were cut. The skin sheets were examined
with the epidermal surface uppermost. The effect
of melatonin on the melanocytes was studied by
comparing the specimens removed before and
after treatment. The appearances of the melano-
cytes were studied by assessing the number and
size of the melanocytes and the amount, color and
position of the melanin within the cells. The
length, width, and complexity of the dendritic
processes were also noted, and an attempt was
made to assess the amount and color of the free
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melanin present, i.e., that melanin which is situ-
ated outside the melanocytes. The melanocytes
were counted in ten areas chosen at random, each
measuring 0.06 sq mm. The counts were carried
out using a graticule fitted in the eyepiece of a
microscope and a magnification of X-500 was
used.
Kodacolor photographs were taken of the ante-
rior abdominal wall skin before and after the
experiment and under standardized conditions.
RESULTS
The melanocytes of guinea pig skin are found
in two sites, the hair follicles and the basal layer
of the epidermis. In the present work, the study
has been confined to the melanocytes and melanin
of the skin of the surface epidermis. The appear-
ances of the melanocytes and melanin in the skin
of the normal guinea pig at different ages in the
two sexes have been reported previously (6, 7).
The proof that in the normal, untreated guinea
pig, the melanocytes and melanin in the two
biopsy specimens of anterior abdominal wall skin,
which were removed before and after the experi-
ment, are for practical purposes identical, has
already been described (8).
Macroscopic appearances. No change in color of
the anterior abdominal wall skin was noted in any
of the animals as the result of the melatonin treat-
ment. Four animals died of intercurrent lung in-
fection.
Microscopic appearances. In the animals which
received 0.1 mg of melatonin per day, four showed
a slight decrease in the amouut of melanin present
within the cell bodies and dendritic processes of
the melanocytes. In one of these animals a great
decrease in the amount of free melanin occurred.
The remaining seven animals of this group showed
no changes. In the animals which received 1 rng
of melatonin per day, three showed a slight de-
crease in the total amount of melanin within the
melanocytes; two other animals showed a reduc-
tion in the amount of melanin within the dendrites
and this was accompanied by a slight increase in
the melanin content of the melanocyte cell bodies.
Three animals also showed a slight increase in
the amount of free melanin. Four animals showed
no changes. In the animals which received 10 mg
of melatonin per day, three showed an increase
in the length and complexity of the dendritic
processes and one animal showed a great decrease
in the amount of melanin within the melanocytes.
No other definite changes were noted.
The melanocyte counts for the control and ex-
perimental skin specimens were as follows: in
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groups 1 and 2 no significant change occurred, but
in group 3 a significant rise in the melanocyte
count took place (+51 14.4. t., 11 d.f. = 3.54.
P = <0.01).
DISCUSSION
Melatonin was first isolated from the pineal
glands of cows by Lerner, et al. (3), and its struc-
ture was shown to be 5-methoxy N-acetyl trypta-
mine. It is present in the nervous system in very
small amounts hut the pineal gland is the richest
source of this substance (9). Since the pineal is
the only organ to possess the enzyme hydroxyin-
dole-o-rnethyl transferase, which is required for
melatonin sythesis (10), it has been suggested that
the pineal is responsible for producing melatonin
in the body and that other organs take it up from
the blood. Radioactive melatonin has been synthe-
sized and its fate in animals studied (11). Evi-
dence has been presented that it is taken up by
the liver, kidney, small intestine and adrenal and
other endocrine glands and by peripheral and
sympathetic nerves (12).
The effect of melatonin on the pigmentation of
adult frog's skin has been extensively studied by
Lerner and Case (1), and its effect on the melano-
phores of larvae of the frog by Quay and Bagnara(13). Its action is similar to that of adrenaline,
noradrenaline, acetylcholine, serotonin and tn-
iodothyronine in that they all cause the melanin
granules to stream into the cell body of the mela-
nophore from the dendritic processes. However,
melatonin has been shovn to be the most potent
lightening agent, being approximately 10 times as
effective as noradrenaline. Furthermore, melatonin
in concentrations as low as 10_12 gm per ml can
prevent and partially reverse the darkening actions
of the melanocyte stimulating hormone, adreno-
corticotrophic hormone, and caffeine on the frog's
skin (lATright and Lerner (14)).
In the present experiment it has been shown
that after the prolonged administration of mela-
tonin in the guinea pig, no naked eye changes in
the skin pigmentation occurred. A comparison of
the biopsy specimens taken before and after treat-
ment showed only a few changes in the melano-
cytes of some of the animals but no uniform
changes was seen throughout any one group. This
result would indicate that melatonin in the doses
given and with the method of assessment used
had no effect on the movement of the melanin
granules within guinea pig epidermal melanocytes
and thus its action differed from that seen in the
frog's melanophores. The significant rise in the
melanocyte numbers in the group of animals which
received 10 mg of melatonin per da is difficult to
explain. A rise in the melanin content of melano-
cytes is often responsible for a raised melanocyte
count since melanocytes which are filled with
melanin are more easily seen and more are there-
fore counted. This could not have been the ex-
planation in this group of animals since there was
no evidence that melatonin had stimulated me-
lanogenesis.
The above results in the guinea pig coupled
with the knowledge that large doses of melatonin
in a human subject failed to produce an alteration
in skin pigmentation (4) would indicate that this
hormone has little influence on the mammalian
epidermal melanocyte. It is important to remem-
ber, however, that the mammalian epidermal
melanocyte differs from the frog dermal melano-
phore for there is no evidence that the latter
pigment cells release their melanin. Moreover, the
effect of melatonin on frog melanophores in vitro
or in vivo takes place rapidly, some effect being
seen within an hour and with a single dose the
effect disappears within a few hours. It is possible
that in the present lengthy experiment with the
guinea pig the major changes in the melanocytes
occurred early and the response to melatonin
became diminished as the treatment continued.
A study of the effect of this hormone on mam-
malian melanocytes in tissue culture has been
started and will be reported upon later. Only by
this means can we be sure that mammalian and
amphibian pigment cells respond differently to
this hormone.
SIJMMARY
1. The effect of large doses Of melatonin on the
melanocytes and melanin in the skin of the
anterior abdominal wall has been studied in pure
black and pure red male guinea pigs. The hormone
was injected subcutaneously, once daily, for one
month.
2. No grossly observable changes in the pig-
mentation of the skin occurred following the hor-
mone treatment.
3. Microscopically, there was no definite evi-
dence that melatonin caused the melanin granules
within the melanocytes to change their position.
The length and complexity of the dendritic proc-
esses of the melanocytes remained unaltered in the
majority of the animals.
4. The significance of these findings in relation to
the action of this hormone on the pigment cells
in the frog was discussed.
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